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I. Half-hydrogenated GaBi films
Results for GaBi films with half-hydrogenation on (a) Ga (BiGa-H) and (b) Bi (GaBi-H) are presented in Fig. S1 . For BiGa-H in Fig. S1(a) , the QAH phase appears for planar structure (PL) at lattice constants of 5.08 to 5.34Å , while for the buckled (BK) honeycomb it appears from 5.30 to 5.50Å . For half-hydrogenation on Bi in Fig. S1 (b), IBK (inversely buckled honeycomb) is energetically favorable and there is no QAH phase. Only metallic states for IBK (a > 5.00Å) and semi-metal states for BK (a < 5.00Å) are found. 
IV. Topological phase transition of a planar BiGa film with half-fluorination on Ga
For the planar case, the system transitions from a QAH semi-metal to a QAH insulator at a=4.68Å , see Fig. S4(a) . Another phase transition is found as the lattice constant is further increased, with a critical point at 5.325Å where the band inversion takes place at K1, and the film becomes a trivial insulator, see Fig. S4(b) . 
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V. Further details of band structures of GaBi with F adsorption on Ga Fig. S5 gives the p y -orbital contributions for various computed band structures, in addition to the p x -orbital contributions which were given in Fig. 3 of the main text. 
VI. Band structures of other half-halogenated planar BiGa honeycombs
Other halogen group elements (Cl, Br, and I) were also used to create half-halogenations on planar GaBi films. Like the half-hydrogenated and half-fluorinated films, we found that other halogen atoms also prefer to adsorb on Ga rather than Bi atoms. At their equilibrium lattice constants both half-chlorinated and half-brominated films assume a QAH semi-metal phase, whereas the half-iodinated film is trivial. However, the half-iodinated film transitions into a QAH phase under compressive strain. Band structures and the associated equilibrium lattice constants and magnetizations for the various halogenations (F, Cl, Br, and I) are compared in Fig. S6 . 
